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立教大学数理物理学研究センター平成 30年度活動報告 
 
数理物理学研究センターは平成２４年度４月に発足し、立教大学における数理
物理学研究の推進とポスドク、院生などの教育、研究の場として活動を行って
きた． 
 
現在、数理物理学研究センター構成員は 
 
学内 : 筧 三郎、 小林 努、小森 靖、 
    斉藤 義久、佐藤 信哉、神保 道夫、西納 武男、 
   初田 泰之、原田 知広、中山 優、山田 裕二 
学外： 加藤晃史、 立川裕二 
 
である. 
 
センターの今年度の主な活動内容は 
 
１． 各月に開催された数理物理学セミナー ７回開催 
２． 平成 31年 1月 12日-13日に開催された研究集会 
「Rikkyo MathPhys 2019 」 
 
である. 
 
上記１の数理物理学セミナーは数理物理学の最近の様々な進展に関して、専門
の研究者を招いて毎回１時間３０分程度の講演を行なうもので、通常のセミナ
ーよりも導入部に時間をかけてより広い分野の聴衆が参加できるようにしてい
る． 
２はセンター予算、科研費などからの支援を受けて行った研究集会で今年度は
海外から 1 名、国内から 7 名の研究者が研究成果の発表を行った．会議ではゲ
ージ理論, 重力理論, 可積分系, 非平衡統計モデルなど多岐にわたる話題が紹
介された。58 名の参加者があり、講演者との質疑応答も活発であった。また、
多くの学生の方々に会議の運営のために協力して頂いた. 
 
これらのセミナー、講演で用いられたスライドは数理物理学研究センターのホ
ームページ  
https://sites.google.com/a/rikkyo.ac.jp/mathphys/ 
に公開される． 
 
平成３１年２月 
立教大学数理物理学センター長 
神保 道夫（立教大学特任教授） 
 
???????????????? ????
?? ?? (??? ???)
I. ????
? (quiver)????? (mutation)????
?????????????????????
?????????????WKB ?????
????????????????????
???????????????? (mutation
sequence) ????????????????
?????????????????????
?????????????????????
?????????????? (??????)
?????????????????????
γ (quiver mutation loop = ????????
exchange graph ????????)?????
? q ?? Z(γ) ??????????????
?? q??????????????????
?????????????????????
?????????????????????
??????????????????????
?????????????????????
II. ???? (20142018??)
1. Kato Akishi and Terashima Yuji, Quan-
tum dilogarithms and partition q-series,
Communications in Mathematical
Physics, 2015, 338, 457{481, 1,
doi : 10.1007/s00220-015-2323-y
2. Kato Akishi and Terashima Yuji, Quiver
mutation loops and partition q-series,
Communications in Mathematical
Physics, 2015, 336, 811{830, 2,
doi :10.1007/s00220-014-2224-5,
3. Kato Akishi, Mizuno Yuma and Terashima
Yuji, Quiver mutation sequences and q-
binomial identities, International Math-
ematics Research Notices, 2017,
doi: 10.1093/imrn/rnx108
III. ???? (20142018??)
1. \Quiver mutation loops and partition q-
series" ??????????????
??????????????????
2017? 9?
2. \Quiver mutation loops and partition q-
series" ???? ??????????
??????????? 2017? 3?
3. \Quiver mutation loops and partition q-
series" Tropical geometry and related top-
ics????????????? 2016? 3
?
4. \Quiver mutation loops and partition q-
series" International Conference on Ge-
ometry and Quantization GEOQUANT
2015 Instituto de Ciencias Matematicas
(ICMAT), Campus de Cantoblanco, Madrid,
Spain, September 18, 2015.
5. \Quiver mutation loops and partition q-
series" Low dimensional topology and num-
ber theory VII, Innovation Plaza, Mo-
mochihama, Fukuoka, Japan, 2015? 3
?.
6. \Quiver mutation loops and partition q-
series"???????????????
??????????????????
?????(?????????????
????), ??????, 2015? 3?
7. \Quiver mutation loops and partition q-
series" Representation Theory, Geome-
try and Combinatorics Seminar, Univer-
sity of California, Berkeley, USA, 2015
? 3?
8. \Quiver mutation loops and partition q-
series" Aspects of Integrability in Math-
ematics and Physics,??????, 2015
? 3?
9. \Quiver mutation loops and partition q-
series" Aspects of Integrability in Math-
ematics and Physics, ???? ????
???????, 2015? 1?
10. \Quiver mutation, partition q-series and
quantum dilogarithms"??????2014
???????????????????
?, ????, 2014? 9?
?? ? ???? ???)
I. ????
???????????????????
??????2018 ????????????
?????????????????????
????? GW170817??????????
?????????????????????
?????????????????????
????????????????
II. ???? (20142018??)
1. T. Kobayashi, H. Motohashi and T. Suyama,
\Black hole perturbation in the most gen-
eral scalar-tensor theory with second-order
eld equations II: the even-parity sec-
tor,"
Phys. Rev. D 89, 084042 (2014)
2. T. Kobayashi and N. Tanahashi,
\Exact black hole solutions in shift sym-
metric scalar-tensor theories,"
PTEP 2014, no. 7, 073E02 (2014)
3. X. Gao, T. Kobayashi, M. Yamaguchi
and D. Yoshida,
\Covariant Stuckelberg analysis of de Rham-
Gabadadze-Tolley massive gravity with
a general ducial metric,"
Phys. Rev. D 90, no. 12, 124073 (2014)
4. T. Kobayashi, Y. Watanabe and D. Ya-
mauchi,
\Breaking of Vainshtein screening in scalar-
tensor theories beyond Horndeski,"
Phys. Rev. D 91, no. 6, 064013 (2015)
5. S. Nishi and T. Kobayashi,
\Generalized Galilean Genesis,"
JCAP 1503, no. 03, 057 (2015)
6. T. Kobayashi, M. Yamaguchi and J. Yokoyama,
\Galilean Creation of the Inationary Uni-
verse,"
JCAP 1507, no. 07, 017 (2015)
7. S. Ohashi, N. Tanahashi, T. Kobayashi
and M. Yamaguchi,
\The most general second-order eld equa-
tions of bi-scalar-tensor theory in four
dimensions,"
JHEP 1507, 008 (2015)
8. Y. Akita and T. Kobayashi,
\Removing Ostrogradski's ghost from cos-
mological perturbations in f(R,R2µν , C
2
µνρσ)
gravity,"
Mod. Phys. Lett. A 31, no. 11, 1650067
(2016)
9. K. Yajima and T. Kobayashi,
\Suppressing the primordial tensor am-
plitude without changing the scalar sec-
tor in quadratic curvature gravity,"
Phys. Rev. D 92, no. 10, 103503 (2015)
10. T. Kobayashi, M. Siino, M. Yamaguchi
and D. Yoshida,
\Perturbations of Cosmological and Black
Hole Solutions in Massive gravity and
Bi-gravity,"
PTEP 2016, no. 10, 103E02 (2016)
11. H. Ogawa, T. Kobayashi and T. Suyama,
\Instability of hairy black holes in shift-
symmetric Horndeski theories,"
Phys. Rev. D 93, no. 6, 064078 (2016)
12. K. Takahashi, T. Suyama and T. Kobayashi,
\Universal instability of hairy black holes
in Lovelock-Galileon theories in D di-
mensions,"
Phys. Rev. D 93, no. 6, 064068 (2016)
13. Y. Akita and T. Kobayashi,
\Primordial non-Gaussianities of gravi-
tational waves beyond Horndeski theo-
ries,"
Phys. Rev. D 93, no. 4, 043519 (2016)
14. S. Nishi and T. Kobayashi,
\Reheating and Primordial Gravitational
Waves in Generalized Galilean Genesis,"
JCAP 1604, no. 04, 018 (2016)
15. S. Hirano, T. Kobayashi and S. Yokoyama,
\Ultra slow-roll G-ination,"
Phys. Rev. D 94, no. 10, 103515 (2016)
16. T. Kobayashi,
\Generic instabilities of nonsingular cos-
mologies in Horndeski theory: A no-go
theorem,"
Phys. Rev. D 94, no. 4, 043511 (2016)
17. S. Nishi and T. Kobayashi,
\Scale-invariant perturbations from NEC
violation: A new variant of Galilean Gen-
esis,"
Phys. Rev. D 95, no. 6, 064001 (2017)
18. S. Akama and T. Kobayashi,
\Generalized multi-Galileons, covariantized
new terms, and the no-go theorem for
non-singular cosmologies,"
Phys. Rev. D 95, no. 6, 064011 (2017)
19. K. Takahashi, H. Motohashi, T. Suyama
and T. Kobayashi,
\General invertible transformation and
physical degrees of freedom,"
Phys. Rev. D 95, no. 8, 084053 (2017)
20. S. Hirano, S. Nishi and T. Kobayashi,
\Healthy imperfect dark matter from ef-
fective theory of mimetic cosmological
perturbations,"
JCAP 1707, no. 07, 009 (2017)
21. K. Takahashi and T. Kobayashi,
\Extended mimetic gravity: Hamiltonian
analysis and gradient instabilities,"
JCAP 1711, no. 11, 038 (2017)
22. S. Hirano, T. Kobayashi, H. Tashiro and
S. Yokoyama,
\Matter bispectrum beyond Horndeski
theories,"
Phys. Rev. D 97, no. 10, 103517 (2018)
23. T. Kobayashi and T. Hiramatsu,
\Relativistic stars in degenerate higher-
order scalar-tensor theories after GW170817,"
Phys. Rev. D 97, no. 10, 104012 (2018)
24. H. W. H. Tahara, S. Nishi, T. Kobayashi
and J. Yokoyama,
\Self-anisotropizing inationary universe
in Horndeski theory and beyond,"
JCAP 1807, no. 07, 058 (2018)
25. A. Nishizawa and T. Kobayashi,
\Parity-violating gravity and GW170817,"
Phys. Rev. D 98, no. 12, 124018 (2018)
26. A. Iyonaga, K. Takahashi and T. Kobayashi,
\Extended Cuscuton: Formulation,"
JCAP 1812, no. 12, 002 (2018)
27. H. Ogawa, T. Hiramatsu and T. Kobayashi,
\Anti-screening of the Galileon force around
a disk center hole,"
Mod. Phys. Lett. A 34, no. 11, 1950013
(2019)
III. ???? (20142018??)
????
1. (????) \Vainshtein mechanism in the
Horndeski theory and beyond,"
Relativistic Cosmology (???????
?????, 9? 9?, 2014)
2. \Generalized Galilean Genesis,"
CosPA 2014 (Auckland, New Zealand,
12? 9?, 2014)
3. \Galilean Creation of the Inationary Uni-
verse,"
MG14 (Rome, Italy, 7? 14?, 2015)
4. (????) \Galilean Creation of the In-
ationary Universe,"
Second LeCosPA International Sympo-
sium Everything About Gravity (Taipei,
Taiwan, 12? 15?, 2015)
5. \Primordial non-Gaussianities of gravi-
tational waves beyond Horndeski,"
21st International Conference on Gen-
eral Relativity and Gravitation (Columbia
University, New York, US, 7 ? 11 ?,
2016)
6. \Generic instabilities of non-singular cos-
mologies in Horndeski theory: a no-go
theorem,"
JGRG26 (??????, 10?24?, 2016)
7. \Generic instabilities of non-singular cos-
mologies in second-order theories: A no-
go theorem,"
??????????????????-
???????????? -? (KEK, 3
? 9?, 2017)
8. \Generic instabilities of non-singular cos-
mologies in Horndeski theory: a no-go
theorem,"
COSMO17 (Paris Diderot University, 8
? 30?, 2017)
9. \Extended mimetic gravity: Hamiltonian
analysis and gradient instabilities"
The rst annual symposium of the inno-
vative area \Gravitational Wave Physics
and Astronomy: Genesis" (?????
?????, 3? 5?, 2018)
10. \Scalar-tensor theories after GW170817
and relativistic stars in DHOST,"
MG15 (Rome, Italy, 7? 6?, 2018)
11. (????) \Scalar-tensor theories after
GW170817 and relativistic stars in DHOST,"
MOGRA2018 (?????, 8?9?, 2018)
????
12. (????) \????????,"
?????????????? { ???
??????????????? { ??
???? 2014 (?????????, 6?
3?, 2014)
13. ?? ?, ????
\Exact black hole solutions in shift sym-
metric scalar-tensor theories,"
?????????? (????,???,
9? 20?, 2014)
14. ?? ?, ????, ????
\Breaking of Vainshtein screening in scalar-
tensor theories beyond Horndeski,"
?????????? (?????, 3?
21?, 2015)
15. ?? ?, ????, ????
\Galilean Creation of the Inationary Uni-
verse,"
?????????? (??????, 9
? 27?, 2015)
16. ?? ?, ????
\Relativistic stars in degenerate higher-
order scalar-tensor theories after GW170817,"
?????????? (????, 9? 15
?, 2018)
17. \Parity-violating gravity and GW170817,"
? 7?????????????? (??
??, 11? 13?, 2018)
18. (????) \??????????,"
? 31?????????? (?????
???????, 12?)
IV. ??? (????)
1. ? 33???????? (2018??)
??????????????????
???????
???? (??? ???)
I. ????
????????????????????
?????????. 2018?????????
?????????????????????
???????? Poincare ????????
?????? (????? (????)????
?? (???)??????).
????????????????????
??????????????. ??????
??????????, ??????????
?????????????????????
?. ???????????????????
?????.
????????????????????
??????, ??????????????
??????,????????????? (?
???? (???), ????? (???), ??
???? (?????)??????).
II. ???? (20142018??)
1. Y. Komori, Finite Multiple Zeta Values,
Multiple Zeta Functions and Multiple Bernoulli
Polynomials, Kyushu J. Math., 72 (2018)
333{342.
2. Y. Komori and A. Yoshihara, Cauchy
numbers and polynomials associated with
hypergeometric Bernoulli numbers, J. Comb.
Number Theory, 9 (2018).
3. Y. Komori and H. Tsumura, On Arakawa{
Kaneko zeta-functions associated with GL2(C)
and their functional relations, J. Math.
Soc. Japan, 70 (2018) No. 1, 179{213.
4. H. Furusho, Y. Komori, K. Matsumoto
and H. Tsumura, Desingularization of
multiple zeta-functions of generalized Hurwitz{
Lerch type, RIMS Kokyuroku Bessatsu
B68 (2017), 27{66.
5. H. Furusho, Y. Komori, K. Matsumoto
and H. Tsumura, Fundamentals of p-adic
multiple L-functions and evaluation of
their special values, Selecta Math., (N.S.)
23 (2017), 39{100.
6. H. Furusho, Y. Komori, K. Matsumoto
and H. Tsumura, Desingularization of
complex multiple zeta-functions, Amer.
J. Math., Vol. 139, No. 1 (2017), 147{
173.
7. Y. Komori, Y. Masuda and M. Noumi,
Duality transformation formulas for mul-
tiple elliptic hypergeometric series of type
BC, constr. approx., 44 (3), 483{516.
8. Y. Komori, K. Matsumoto and H. Tsumura,
Zeta-functions of weight lattices of com-
pact semisimple connected Lie groups,
Siauliai Math. Semin., 10 (18) (2015),
149{179.
9. H. Ki, Y. Komori and M. Suzuki, On the
zeros of Weng zeta functions for Cheval-
ley groups, Manuscripta Math., 104 (2015),
119{176.
10. Y. Komori, K. Matsumoto and H. Tsumura,
Innite series involving hyperbolic func-
tions, Lith. Math. J, 55 (2015), 102{118.
11. Y. Komori, K. Matsumoto and H. Tsumura,
On Witten multiple zeta-functions asso-
ciated with semisimple Lie algebras V,
Glasg. Math. J, 57 (2015), 107{130.
12. Y. Komori, K. Matsumoto and H. Tsumura,
Lattice sums of hyperplane arrangements,
Comment. Math. Univ. St. Pauli, 63 (2014),
161{213.
13. Y. Hironaka and Y. Komori, Spherical
functions on the space of p-adic unitary
hermitian matrices II, the case of odd
size, Comment. Math. Univ. St. Pauli,
63 (2014), 47{78.
14. Y. Komori, K. Matsumoto and H. Tsumura,
A study on multiple zeta values from the
viewpoint of zeta-functions of root sys-
tems, Funct. Approx. Comment. Math.,
51 (2014), 43{46.
15. Y. Komori, K. Matsumoto and H. Tsumura,
Hyperbolic-sine analogues of Eisenstein
series, generalized Hurwitz numbers, and
q-zeta functions, ForumMath., 26 (2014),
1071{1115.
16. Y. Hironaka and Y. Komori, Spherical
functions on the space of p-adic unitary
hermitian matrices, Int. J. Number The-
ory, 10 (2014), 513{558.
III. ???? (20142018??)
1. ???, Finite Multiple Zeta Values, Mul-
tiple Zeta Functions and Multiple Bernoulli
Polynomials, (???, 2018? 6? 18?,
????).
2. ?? ?, ??????????????
??????, (???????????
?, 2018? 2? 5?, ????).
3. Y. Komori, Functional relations for zeta-
functions of root systems and Poincare
polynomials of Weyl groups I, (Various
Aspects of Multiple Zeta Functions, 2017
? 8? 25?, ?????).
4. ?? ?, ??-???????? GL2(C)
??????????????, (???
???????, 2016? 12? 3?, ??
??).
5. Y. Komori, Zeta-functions of root sys-
tems and Poincare polynomials of Weyl
groups, (Problems and Prospects in An-
alytic Number Theory, 2016? 10? 31
?, ????).
6. ???, On Arakawa{Kaneko zeta-functions
associated with GL2(C) and their func-
tional relations, (????????, 2016
? 6? 17?, ?????).
7. ?? ?, ??????????????,
(??????????, 2015? 10? 17
?, ?????).
8. Y. Komori, Lattice sums of hyperplane
arrangements and their applications, (French-
Japanese Workshop on multiple zeta func-
tions and applications, 2015? 9? 7?,
St-Etienne, France).
9. ???,???????????????
?????????, (????????,
2014? 2? 27?, ?????).
IV. ??? (????) ??.
?? ?? (???? ????)
I. ????
(1) ??????????? ; ??????
?? ??????????????quiver ?
?????????????????quiver ?
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?????????????????????
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?????????????????????
??? ?????????????????
???? ????????????????
????? ????????(2) ??????
????? ; ??????????????
?????????????????????
?????????????????????
?????????????????????
discriminat locus?????????????
?????????????????????
????????????????(3) ???
????????????????????? ;
?????????????????????
?????????????????????
?????????????????????
?????????????????????
??????????????????????
II. ???? (20142018??)
1. Yoshiihsa Saito,?Quantized coordinate
rings, PBW-type bases and q-boson alge-
bras, J. Alg. 453 (2016), 456-491.
III. ???? (20142018??)
1. On quantum toroidal algebras associated
with arbitrary root systems, Arbeitsgruppe
Algebra und Zahlentheorie Seminare, Math-
ematisches Institut, University of Cologne,
June, 2018.
2. Remarks on the Drinfeld realization of
quantum ane algebras, Algebraic Lie
theory and Representation theory 2018,
????????????, 2018? 5??
3. On quantum toroidal algebras associated
with arbitrary semisimple Lie algebras,
Innite Analysis 17, Osaka City Univer-
sity, December, 2017.
4. On qualtum elliptic algebras, MS semi-
nar, IPMU, February, 2017.
5. Schubert??????????????
??????????????????
?????2016? 12??
6. Quantum groups, quivers and related ge-
ometry, Quantum Field Theory and Sub-
factors, UC Berkekey (USA), November,
2016.
7. On qualtum elliptic algebras, Geometric
Representation Theory, Kyoto, October,
2016.
8.???? vs. ????, ? 21?????
????,??????,2016? 3?.
9.????????????, ??????
? ??,????,2016? 2?.
10.?On Eliiptic Artin groups?, Shanghai
Conference on Representation Theory, Shang-
hai (China), December, 2015.
11.?Geomtric construction of crystal bases
and its applications?, Tongji University,
Shanghai (China), October and Novem-
ber, 2015.
12.? Crystal bases, preprojective algebras
and MV polytopes?,????,2015 ? 2
?.
13.?Quantum coordinate rings, PBW basis
and q-boson algebras?, Shanghai Work-
shop on Representation Theory, Shang-
hai (China), December, 2014.
14.?PBW basis, quantum coordinate rings
and q-boson algebras?, ICM2014 Satel-
lite Conference on Representation the-
ory and related topics, Daegu (Korea),
August, 2014.
IV. ??? (????)
?? ?? (??? ???)
I. ????
???????????????????sub-
factor?????? 2-???????????
????????????????????
2-???????????????????
??????????????M.Dupont(2008,
doctral thesis) ??????????? (2008)
??????????????????????
??? symmetric categorical group ????
??? 2-?????????????????
??????????????
????????????? 2-??????
??symmetric categorical group??????
?????????????????????
?????????????????????
???????
???????Dupont ?????????
?????????????????????
????????????
II. ???? (20142018??)
III. ???? (20142018??)
IV. ??? (????)
?? ?? (???? ???)
I. ????
????????????????????
??????????????? q?????
?????????????????????
???
????????????????????
??????????? (glm, gln)?????
???????????????? coset VOA
(sl2)k (sl2)l/(sl2)k+l ? q version ?????
???????????(B. Feigin, E. Mukhin
??????)
II. ???? (20142018??)
1. B. Feigin, M. Jimbo and E. Mukhin, To-
wards trigonometric deformation of ŝl2
coset VOA, arXiv:1811.02056
2. B. Feigin, M. Jimbo and E. Mukhin, (glm, gln)
duality in the quantum toroidal setting,
arXiv:1801.08433, to appear in Commun.
Math. Phys.
3. B. Feigin, M. Jimbo and E. Mukhin, An
evaluation homomorphism for quantum
toroidal gln, arXiv:1709.01592
4. M. Jimbo, H. Nagoya, and H. Sakai, CFT
approach to q Painleve VI equation, J.
Int. Sys. 2 (2017) xyx009
5. B. Feigin, M. Jimbo and E. Mukhin, In-
tegrals of motion from quantum toroidal
algebras, J.Phys.A: Math. Theor. 50
(2017) 464001
6. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Finite-type modules and Bethe
ansatz equations, Annales Henri Poincare´
18 no.8 (2017) 2543{2579
7. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Finite-type modules for quan-
tum toroidal gl1, Commun. Math. Phys.
355 (2017) 1{43
8. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Quantum toroidal gl1 and Bethe
ansatz, J.Phys.A: Math. Theor. 48 (2015)
244001.
9. M. Jimbo, T. Miwa and F. Smirnov, Cre-
ation operators for the Fateev-Zamolodchikov
spin chain, Theoret. Math. Phys. 181
(2014) 1168{1192
10. B. Feigin, M. Jimbo, T. Miwa and E.
Mukhin, Branching rules for quantum
toroidal gln, Adv. Math. 300 (2016)
229{274.
III. ???? (20142018??)
1. Deforming integrals of motion via quan-
tum toroidal algebras, HSE seminar, Moscow
2018? 10? 24?
2. Integrals of motion, Bethe ansatz, and
quantum toroidal algebras, 4th ACCA
workshop,??????????????
???, 2018? 3? 26?
3. Toroidal symmetry in quantum integrable
systems, Correlation Functions of Quan-
tum Integrable Systems and Beyond, 2017
? 10 ? 23 ?{26 ?, ENS Lyon (Lyon,
France)
4. Integrals of motion from quantum toroidal
algebras, The XXVth International Con-
ference on Integrable Systems and Quan-
tum Symmetries, ? 2017? 6? 6?{10
?, Czech Technical University (Prague,
Czech)
5. Integrals of motion from quantum toroidal
algebras, ?????? Developments of
mathematics at IPMU: in honor of Kyoji
SAITO,? 2017? 4? 25?{28?Kavli
IPMU (?????)
6. Integrals of motion and Bethe ansatz: an
approach from quantum toroidal alge-
bras, String theory meeting in Greater
1
Tokyo Area, ?????, 2016 ? 11 ?
28?
7. ??????????????, ???
??????????????, ????
?, 2016? 9? 7?
8. Finite type modules and Bethe Ansatz
for quantum toroidal gl1, workshop \Re-
cent Advances in Quantum Integrable
Systems", Geneve??, Switzerland, 2016
? 8? 24?
9. Finite type modules and Bethe Ansatz
for quantum toroidal gl1, Workshop In-
nite Analysis 16, ????, 2016? 3?
26?
10. ??????????????, ???
???????, ????, 2016? 2?
12?
11. ??????????????,????
??????????, 2016? 1? 14?
12. Quantum toroidal algebras and Bethe ansatz,
workshop \Baxter 2015: Exactly solved
models and beyond", Australian National
Univ., 2015? 7? 20?
13. Quantum toroidal gl1 and Bethe ansatz,
Mathematical Physics Seminar, SEN Saclay,
2015? 6? 8?
14. Quantum toroidal gl1 and Bethe ansatz,
Mathematical Physics Seminar, Cergy-
Pontoise University, 2015? 6? 1?
15. Fermionic basis of local elds in inte-
grable models, \Moshe Flato Lecture Se-
ries", Ben-Gurion Univ., 2015? 3? 12
?
IV. ??? (????)???
2
???? (???? ???)
I. ????
2018??????????????????
???????????????????: ?
??? 1 ?????????????????
???????? F ???????????
?????????????????????
?????????????????????
?????????????????????
??? 2 ????? (2,0) ?????????
??? Sp ?????????D ??????
??????A?? ????????????
?????????????????????
?????????pi4(Sp) = Z/2Z?????
?????????????????????
?????
????????????????????
??????????: ???? 3 ???2+1
????????????????????
?????????????????????
?????????????????????
??? 4 ???3+1 ??? Maxwell ???
SL(2,Z/2Z) ???????????????
?????????????????????
??????????????????
2018 ?????????????????
?????????????????????
????2019???????????????
???????????????
II. ????
2018???????????????
1. L. Bhardwaj, D. R. Morrison, Y. Tachikawa
and A. Tomasiello, \The frozen phase of
F-theory," JHEP 1808 (2018) 138
[arXiv:1805.09070].
2. Y. Tachikawa, Y. Wang and G. Zafrir,
\Comments on the twisted punctures of
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Antonio Sciarappa (KIAS)
Title: Supersymmetric gauge theories and elliptic quantum integrable systems
Abstract: In this talk we will discuss the relation between 4d, 5d supersymmetric gauge
theories and quantum integrable systems with elliptic potential (such as Calogero-Moser
and Ruijsenaars-Schneider). As we will see, an exact analytic solution to such integrable
systems can be constructed from VEVs of gauge theory observables; sometimes however
these need to be corrected by appropriate terms, non-perturbative in the Planck con-
stant (or Omega background parameter), which can be completely determined from the
properties of the integrable system.
Toshio Nakatsu (Setsunan University)
Title: Three-partition Hodge integrals and the topological vertex
Abstract: An equivalence between the generating functions of three-partition Hodge inte-
grals and the topological vertex is shown. The proof is based on extended shift symmetries
of a quantum torus algebra that appear in the fermionic representation of the generat-
ing functions. Moreover, these lead to an unexpected relation with the generalized KdV
hierarchy. This is a joint work with Kanehisa Takasaki.
Let Mg,n be the Deligne-Mumford compactification of the moduli space of connected
complex algebraic curves of genus g with n marked points. The Hodge integrals are
integrals on the Deligne-Mumford moduli space of curves of the form∫
Mg,n
ψi11 · · · ψinn λj11 · · · λjgg ,
where ψi = c1(Li) is the first Chern class of the cotangent bundle Li at the i-th marked
point and λj = cj(E) is the j-th Chern class of the Hodge bundle E over Mg,n.
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The three-partition Hodge integrals are Hodge integrals that depend on a triple of
partitions in a specific manner. Let −→w = (w1, w2, w3) be a triple of formal variables
satisfying w1 + w2 + w3 = 0. For a triple of partitions
−→µ = (µ(1), µ(2), µ(3)), the three-
partition Hodge integrals are defined by
Gg,−→µ (
−→w ) = (
√−1)l(−→µ )
|Aut(−→µ )|
3∏
a=1
l(µ(a))∏
i=1
{
wa+1
µ
(a)
i∏
j=1
(
1 +
µ(a)i wa+1
jwa
)}∫
Mg,l(−→µ )
3∏
a=1
∧∨
g (wa)w
l(µ(a))−1
a∏l(µ(a))
i=1 (wa − µ(a)i ψ(a)i )
,
l(−→µ ) =
3∑
a=1
l(µ(a)), Aut(−→µ ) =
3∏
a=1
Aut(µ(a)),
ψ(a)i = c1(L
(a)
i ), i = 1, 2, . . . , l(µ
(a)),
∧∨
g (u) = u
g − λ1ug−1 + · · ·+ (−1)gλg.
Let p(a) = (p(a)1 , p
(a)
2 , . . . ) be formal variables, denoted collectively by
−→p = (p(1), p(2), p(3)).
Let p(a)µ =
∏l(µ)
i=1 p
(a)
µi for partitions µ. Define generating functions of three-partition Hodge
integrals
G(λ;−→p ;−→w ) =
∑
−→µ
G−→µ (λ;
−→w )
3∏
a=1
p(a)
µ(a)
, G−→µ (λ;
−→w ) =
∞∑
g=0
λ2g−2+l(
−→µ )Gg,−→µ (
−→w ).
J. Li, C.-C. M. Liu, K. Liu and J. Zhou [1] shows that the disconnected version of the
generating function turns to have the Schur function expansion of a specific form.
exp (G(λ;−→p ;−→w )) =
∑
−→µ
C˜−→µ (λ)e
√−1
2 λ
∑3
a=1 κ(µ
(a))wa+1/wa
3∏
a=1
s(a)
µ(a)
,
where κ(µ) =
∑∞
i=1 µi(µi−2i+1) is the second Casimir invariant and s(a)µ =
∑
ν χµ(ν)p
(a)
ν /zν
is the Schur function sµ obtained by substituting pν = p
(a)
ν (the Frobenius formula). The
coefficients C˜−→µ (λ) is conjectured [1] to be the topological vertex [2] which is used in the al-
gorithm of computing Gromov-Witten invariants in all genera of any smooth non-compact
toric Calabi-Yau threefold and is given by
C−→µ (q) = q
κ(µ(1))/2s tµ(2)(q
−ρ)
∑
η
sµ(1)/η(q
−tµ(2)−ρ)s tµ(3)/η(q
−µ(2)−ρ),
where q−ρ = (qi−1/2)∞i=1 and q
−µ(a)−ρ = (q−µ
(a)
i +i−1/2)∞i=1.
By exploiting the fermionic representations of the generating functions using the gen-
eralized shift symmetries of a quantum torus algebra, we obtain:
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Theorem. [3] Let q = e−
√−1λ. For any triple partitions −→µ = (µ(1), µ(2), µ(3)), the
coefficients C˜−→µ (λ) satisfy the identity
C˜−→µ (λ) = q
−κ(−→µ )/2C−→µ (q),
where κ(−→µ ) =∑3a=1 κ(µ(a)).
References
[1] J. Li, C-C. M. Liu, K. Liu and J. Zhou, A mathematical theory of the topological
vertex, Geom. Topol. 13 (2009), 527-621.
[2] M. Aganagic, A. Klemm, M. Marino and C. Vafa, The topological vertex, Com-
mun. Math. Phys. 254 (2005), 425-478.
[3] T. Nakatsu and K. Takasakai, Three-partition Hodge integrals and the topological
vertex, to appear.
Yutaka Yoshida (Kavli IPMU)
Title: Equivariant U(n) Verlinde algebra from Bethe/Gauge correspondence
Abstract: Various 4d/2d dualities are obtained by compactification of six dimensional
(2,0) theory by Riemann surface. When we focus on the Coulomb branch limit of the
lens space superconformal index in 4d side, the relevant two dimensional topological field
theory on Riemann surface is believed to be topologically twisted Chern-Simons-matter
theory with an adjoint chiral multiplet with R-charge r = 2 on the direct product of cir-
cle and Riemann surface. We compute topologically twisted indices of U(n) and SU(n)
Chern-Simons-matter theories in terms of supersymmetric localization and quantum in-
tegrability. By using supersymmetric localization technique, the path integral of Chern-
Simons-matter theory localizes to the Bethe equation of q-boson model which allows us
to represent an algebra of Wilson loops as one parameter deformation of Verlinde alge-
bra (equivariant Verlinde algebra) by C. Korff. We confirm the proposed duality to the
Coulomb branch limit of the lens space superconformal index for SU(2) and SU(3) with
lower levels.
This talk is based on a joint work with Hiroaki Kanno and Katsuyuki Sugiyama.
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Takeshi Ikeda (Okayama University of Science)
Title: Relativistic Toda lattice and K-theoretic Peterson isomorphism
Abstract: I will explain how a special solution of the relativistic Toda lattice provides a
non-trivial relation between the quantumK-theory of the flag variety and theK-homology
of the affine Grassmannian. By the connection, we have a dictionary from quantum K-
Schubert calculus into affine K-Schubert calculus. I would like to discuss some outcome
of it in more details. The talk is based on a joint work with S. Iwao and T. Maeno.
January 13 (Sun)
Atsuo Kuniba (University of Tokyo)
Title: Aspects of reflection equations
Abstract: I survey recent progress on reflection equation and its generalization. The topic
encompasses 3D approach connected to the quantized coordinate ring, coideal subalgebra
of quantum affine algebras and matrix product constructions, etc.
Kentaroh Yoshida (Kyoto University)
Title: Yang-Baxter deformations and generalized supergravity
Abstract: Recently, there has been a fundamental and significant development in the
Green-Schwarz (GS) formulation of superstring theory. In this formulation, the kappa-
symmetry plays a central role to ensure the consistency of the theory. In 2016, Tseytlin
and Wulff showed that the kappa-symmetry constraints of the GS superstring defined on
an arbitrary background lead to a “generalized” supergravity, which contains an addi-
tional (non-dynamical) vector field, rather than the standard supergravity. This result
indicates that we might have overlooked a potentially important ingredient in the low-
energy effective theory of string theory for long time, and may open up new directions
including phenomenology and cosmology.
In this talk, I will give an overview on the progress on Yang-Baxter deformations of the
AdS5 × S5 superstring and the generalized supergravity. Finally, I would like to discuss
Weyl invariance of string theories on generalized supergravity backgrounds.
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Masaki Shigmeori (Nagoya University)
Title: Superstrata without frills
Abstract: Superstrata are the most general microstate geometries known so far for the
3-charge D1-D5-P black hole with known CFT duals, and have attracted much recent
attention as a useful playground for studying the microstate structure of black holes. In
this talk, I present a new branch of superstrata which is much simpler than the original
superstrata. The original superstrata were constructed using a solution-generating tech-
nique using bosonic generators of the super-isometry group SU(1, 1|2)2 of AdS3×S3. The
new superstrata are constructed using fermionic generators of SU(1, 1|2)2.
Tomohiro Sasamoto (Tokyo Institute of Technology)
Title: KPZ fluctuations for a two species asymmetric exclusion process
Abstract: Since the work by Johansson in 2000 for the totally asymmetric simple exclu-
sion process (TASEP), many works have shown that the limiting current fluctuations of
various stochastic interacting particle systems are given by the Tracy-Widom (TW) type
distributions, widening the applicability of the Kardar-Parisi-Zhang (KPZ) universality
class. However, the results so far have been restricted to single component models.
In this presentation we report on our recent study of a two-species asymmetric exclu-
sion process, known as the Arndt-Heinzel-Rittenberg (AHR) model, in which two species
of particles stochastically hop in the opposite directions and swap their positions when
they meet [1]. We first apply the Bethe ansatz and construct the transition probability.
From this we obtain a multiple integral formula for a certain current fluctuation and show
that in the scaling limit it tends to the product of a GUE TW and a Gaussian. Our
work is also considered as the first microscopic confirmation of the nonlinear fluctuating
hydrodynamics proposed by H. van Beijeren [2] and H. Spohn [3].
This is based on a joint work with Z. Chen, J. de Gier and I. Hiki [4].
References
[1] P. F. Arndt, T. Heinzel, V. Rittenberg, J. Stat. Phys. 97, 1 (1999).
[2] H. van Beijeren, Phys. Rev. Lett. 108, 180601 (2012).
[3] H. Spohn, J. Stat. Phys. 154, 1191 (2014).
[4] Z. Chen, J. de Gier, I. Hiki, and T. Sasamoto, Phys. Rev. Lett. 120, 240601 (2018).
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